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Abstract 
UKM’s mission to defend the sovereignty of the Malay language and internationalise knowledge moulded on a strong sense of 
the national culture, has boosted the Malay language as the language of knowledge in its teaching and learning. Nevertheless, the
implementation of PPSMI in 2003 has impacted the choice of medium language in science and mathematics courses at UKM. 
The purpose of this research is to review students’ preferences and perspectives on the transformation the language of 
knowledge. A survey has been conducted on 441 students from four faculties which offer courses related to science and 
mathematics. Descriptive statistics, cross-tabulation and odds-ratio are performed for analyses. The findings of the study showed
that, in general, students tended to use English as the language of knowledge in the teaching and learning of science and 
mathematics at UKM. However, the preference level is the lowest for students from Faculty of Education.  
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
In 2003, the Malaysian government introduced a new national education policy, which stated that all Science and 
Mathematics based courses in schools are to be taught in English. The decision was made in view of the 
multifaceted challenges of the global science and technology, economic, and social ladder. The aims of the policy, 
known as Teaching and Learning of Science and Mathematics in English (PPSMI), were to improve the proficiency 
of English among students and to strengthen their foundation in science and mathematical areas. PPSMI was fully 
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implemented at the secondary school in 2007 and at the primary school in 2008. From primary to the tertiary level, 
various affected institutions had to quickly put their plans in place and into action to start adopting the policy. 
Universiti Kebangsaan Malaysia (UKM) was no different. The policy is implemented in stages starting in 2004 in 
30% of the Sciences and Mathematics based courses. This was then gradually enforced in all affected first year 
courses from the beginning of the 2009/2010 academic session (UKM 2007). 
Numerous mixed reactions were received from various quarters that are in favour for or against the 
implementation. Some of these were reported by a number of studies, which review the effectiveness of the policy in 
schools (Pillay, 2003; Foong, 2003; Ong and Tan, 2008; and Yahaya et al., 2009). There was however little 
information on its implementation in university, in which only one study was undertaken in Universiti Putra 
Malaysia to seek perceptions of teachers trained for teaching of mathematics and science in English (Tan and Chan, 
2003). The study revealed that despite of low confidence in using English as medium of instruction, there was a 
positive outlook towards using it. 
There were other concerns on some issues that need to be addressed before the implementation of teaching and 
learning of Mathematics in English can take place especially in the higher learning of institutions (Cuevas and 
Beech, 1983). These included the limitation in: using scientific language in science, which has been suggested that it 
can only be understood when learning from its content (Jumrang, 2004), and teaching mathematics, which can be 
highly beneficial to the students when taught in their mother (native?) language (Ellerton and Clarkson, 1996; Setati, 
2003). These results were extended by Cabau-Lampa (Cabau-Lampa, 2007) and Coleman (Coleman, 2006), who 
emphasised that low competency level in English would hinder the students from progressing well in acquiring the 
knowledge in their field. Several studies had examined the issue of building of knowledge through English-medium 
instruction at tertiary level. They found that while most students accepted the importance of English and were not 
totally against the English-medium instruction in their education process, many had indicated their preference on the 
use of the national language together with the English language as the medium of instructions (Melor and Gan, 
2011), or alongside an intensive English program in the first year of study (Dilara, 2011). 
After almost a decade of implementing PPSMI with no further improvement in the standard of English, the 
Malaysian government finally decided to abolish it in 2012. Being caught in the language of knowledge 
transformation, impact on the end-user, on whose shoulders final success of the policy change is judged, deserved to 
be assessed. In this regard, a review of the implementation of PPSMI was carried out to gauge the feedbacks from 
students who have already experienced the learning process while PPSMI was implemented. This paper reports the 
perception and inclination of UKM students on the usage of English Language for their courses in the learning and 
teaching of Science and Mathematics. The survey research method, which incorporated the use of the questionnaire 
was applied to obtain the data from the respondents to measure the extent of the students’ inclination towards the 
use of English language as the medium of instruction, and to gain the tertiary education students’ perceptions on the 
usage of both English and Malay language for learning and teaching of Science and Mathematics. An overview will 
be provided of the general findings of the survey. This research is part of UKM’s main pilot research project entitled 
‘A Study on the Effective Implementation of PPSMI in UKM’ (UKM-GP-PPKK-9-2009). 
2.  Methodology 
2.1 Respondents 
The respondents of the study were 500 undergraduates’ students from Faculty of Education (FPEND), Faculty of 
Science and Technology (FST), Faculty of Information Science and Technology (FTSM) and Faculty of 
Engineering and Built Environment (FKAB). These undergraduates’ students were chosen because they have started 
learning Mathematics and Science subjects in English since they were in primary school until they are in higher 
learning institution. Therefore, their perception and tendency towards teaching and learning of Science and 
Mathematics in English can be evaluated accurately.  
2.2 Instruments 
This study used a questionnaire consisted of 3 main sections (A, B and C). Section A asked about the 
demographic information of the students, Section B asked about the general information and Section C asked about 
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the perceptions and tendency of the students. The types of questions in the questionnaire include open questions, 
multiple questions and likert scale type of questions. Questionnaire was set in Bahasa Melayu to avoid any possible 
misinterpretation among the respondents regarding the questions asked in the questionnaire. For the purpose of this 
paper, responses from Section A, Section C part C question number 1, 2,3,4,5,6 and 8 and responses from Section C 
part F questions number 3,5,6,7,8 were taken into consideration. These questions were selected because they 
represented the students’ preferences and perspectives on the transformation the language of knowledge. 
The questionnaire was piloted to 49 respondents from four respective faculties to make sure that the questions 
and instructions in the questionnaire were clear to the respondents. Based on the pilot result the questionnaire was 
revised and improved accordingly to meet the objectives of the study. 
Data collected were analyzed using the Statistical Package for Social Science (SPSS). The data was described 
using descriptive statistics such as mean and standard deviation. In order to see the correlation between the student’s 
demographic information and their preferences and perspectives on the transformation of the language of 
knowledge, cross tabulation analysis was used. 
3.   Data Analysis 
A total of 441 students participated in a series of surveys conducted at four faculties teaching science and 
mathematics. From this number, 103 are Faculty of Education (FPEND) students, 188 are Faculty of Science and 
Technology (FST) students, 57 are Faculty of Engineering and Built Environment (FKAB) students and the 
remaining 93 are Faculty of Information Science and Technology ( FTSM). 
Detailed background information of the respondents is presented in Table 1. In summary, it was found that more 
than 60% of the respondents were female for FST, FPend and FTSM, but as for FKAB, about 60% of its 
respondents were male.  
Table 1. Respondents’ Profiles 
n = 441 FST FPEND FKAB FTSM 
 Freq. % Freq. % Freq. % Freq. % 
Gender 
Male 73 38.8 40 38.8 33 57.9 23 24.7 
Female 115 61.2 63 61.2 24 42.1 70 75.3 
Race 
Malay 106 56.4 54 52.4 30 52.6 38 41.3 
Chinese 67 35.6 46 44.7 17 29.8 48 52.2 
Indian 13 6.9 1 1.0 7 12.3 1 1.1 
Others 2 1.1 2 1.9 3 5.3 5 5.4 
Type of enrolment 
Matriculation 152 80.9 44 42.7 43 75.4 32 34.8 
Higher School 
Certificate 
27 14.4 42 40.8 14 24.6 45 48.9 
Diploma and others 9 4.8 17 16.5 - 0.0 15 16.3 
Malaysian University English Test 
Band 1  2 1.1 6 5.8 - 0.0 1 1.1 
Band 2 28 14.9 18 17.5 5 8.8 14 15.2 
Band 3 105 54.8 40 38.8 28 49.1 48 52.2 
Band 4  47 25.0 32 31.1 22 38.6 25 27.2 
Band 5 5 2.7 7 6.8 2 3.5 3 3.3 
Band 6 2 1.1 - 0.0  0.0 - 0.0 
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In terms of race, for all faculties except for FTSM, more than half of the respondents are represented by Malay. 
The latter has more Chinese respondents compared to Malay respondents. Percentages of Indian respondents were 
small, ranged from 12.3% in FKAB to about 1% in FPend and FTSM. The majority of the respondents form FST 
and FKAB enrolled in matriculation centres, while FPend and FTSM have respondents about equal percentages 
from matriculation and high/secondary schools. The respondents’ proficiency in English measured by Malaysian 
University English Test (MUET) showed that nearly 60% of FST and FTSM respondents obtained Band 3, while 
nearly 70% of the respondents from FPend and FKAB obtained Band 3 or 4. 
In the survey, respondents were asked about their general preferences of language for Science and Mathematics 
TnL at UKM. The choices given were National Language (i.e. Bahasa Melayu), English, native language (which 
depends on the respondents’ race) and both Bahasa Melayu and English. The graph displayed in Figure 1 shows that 
Bahasa Melayu, being the national language was preferred by FPend students over other languages to be used as the 
medium language for TnL Science and Mathematics, and vice versa for FKAB, FST and FTSM students. 
Meanwhile, a small percentage of FTSM students preferred the use of both Bahasa Melayu and English language in 
Science and Mathematics. We know that students in FKAB, FTSM and FST prefer use English in TnL of Sciences 
and Mathematics with respective percents are 80.7, 76.3 and 58.2. In FPEND, half of their students prefer Malay as 
a suitable language in TnL of Sciences and Mathematic. 
Figure 1. Language Preference for Science and Mathematics TnL 
Further analyses were conducted to investigate in more detail aspects related to their language preference for 
Science and Mathematics TnL. In the questionnaire, a total of seven questions were posed to investigate students’ 
perceived agreement towards the role played by Bahasa Inggeris as a medium language in Science and Mathematics 
Teaching and Learning (TnL). These questions addressed issues such as subject comprehension (C2), formula 
memorization (C3), terminologies memorization (C4), exam (C5), assignment completion (C6), increased interest in 
Science & Mathematics (C8), and positive impacts on Science & Mathematics TnL (C1). Table 2 provides the mean 
of students’ perspective to all elements. While Table 3 presents the related frequencies. 
In Table 2, the descriptive statistics in terms of means and standard deviation agreement for each and all 
participated faculties are reported. The overall mean agreement values for all issues/aspects asked were below the 
scale of 7 out of 10, ranging from 6.18 to 6.36. This indicates that as a whole the students just barely agreed with the 
aforementioned statements. In specific, students from FKAB, FST and FTSM have mean agreement in the range of 
(6.26 and 7.21), while students from FPend clearly did not agree with the statements. The mean scales of agreement 
for FPend students were well below 6 out of 10, indicating disagreement on various capabilities of English as a 
knowledge language. The findings were confirmed by the percentages of agreement towards the issues/aspects, 
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whereby the overall agreement did not reach 70%. FPend students were rather assertive of their disagreement 
towards the effectiveness and capabilities of using English as the medium in TnL in Science and Mathematics since 
the percentages of agreement were less than 50% for all issues/aspects. Thus, transforming English as the language 
of knowledge in TnL Science and Mathematics at UKM is rather unfounded, considering students’ perceptions on 
the positive effects of English as a medium for Science and Mathematics TnL were not collective.
Table 2. Mean for Elements in knowing the effectiveness of English language in mastery  
Mathematics and Science among students
No  Elements 
Mean Standard 
DeviationFPEND FST FTSM FKAB Overall 
C1 Implementation of PPSMI does 
not affect the learning of 
Mathematics and Science  
5.21 6.63 6.47 6.82 6.29 2.114 
C2 I can understand the whole 
subject taught in English 5.41 6.46 6.77 7.05 
6.36 1.934 
C3 I can memorize the 
Mathematical and Science 
formula in English well                  
5.17 6.55 6.73 7.19 6.35 1.896 
C4 I am able to memorize the 
Mathematical and Science 
terminologies well. 
5.33 6.45 6.66 7.21 6.33 1.884 
C5 I can answer final exam 
questions in English well. 5.33 6.51 6.83 7.04 
6.37 1.898 
C6 I can complete the given 
Mathematics and Science 
assignments in English well 
5.47 6.38 6.71 7.18 6.34 1.937 
C8 Learning Science and 
Mathematics in English raise 
my interest to explore the field 
of Science and Mathematics 
5.18 6.26 6.54 7.14 6.18 1.977 
Table 3. Percentage of Agree for Elements to know the effectiveness of English in  
mastery mathematics and science among students
No  Elements 
Percentage of Agree (%) 
FPEND FST FTSM FKAB Overall 
C1 Implementation of PPSMI does not affect the 
learning of Mathematics and Science  46.6 73.5 70.7 73.7 
66.6 
C2 I can understand the whole subject taught in 
English 47.6 70.7 80.7 80.7 
65.0 
C3 I can memorize the Mathematical and Science 
formula in English well                                               46.6 71.4 75.0 84.2 
68.0 
C4 I am able to memorize the Mathematical and 
Science terminologies well. 50.5 69.6 73.9 84.2 
67.0 
C5 I can answer final exam questions in English well. 
48.5 72.4 72.8 77.2 67.5 
C6 I can complete the given Mathematics and Science 
assignments in English well 49.5 65.4    76.1 82.5 
66.1 
C8 Learning Science and Mathematics in English 
raise my interest to explore the field of Science 
and Mathematics 
42.7 68.6 69.6 78.9 64.1
From Table 3, it is found that the overall percentages of students’ agreement towards several aspects that support 
the use of English as the medium for TnL Science and Mathematics were well below 70% for all the surveyed.  
Investigating further at each faculty, it is observed that FKAB students had the highest percentage agreement for the 
implementation of English as the delivery language, followed by the FTSM and FST students. The percentages of 
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agreement ranged from 65.4% to 84.2%. As for the students from FPend, only 50% or less agreed to the use of 
English and the role it played in the students’ understanding of Science and Mathematics. 
The conducted study also surveyed students’ perceptions on the use of English as the medium language of 
delivery specifically in lecture, as well as in tutorials. As displayed in Table 4, it is found that the students disagreed 
with the possibilities that teaching Science and Mathematics in English might negatively affect their performance in 
the subjects (30% or less support the possibilities). Most students (around 70%) preferred to be taught the subject in 
both Bahasa Melayu and English. In addition to that, the majority FKAB and FTSM students preferred using 
English, while the majority of FPend and FST students preferred using Bahasa Melayu,. Thus, accordingly, as a 
whole, the majority of the students from FKAB and FTSM thought that English is better off as the medium 
language, however for FPEnd and FST students they preferred Bahasa Melayu.  
Table 4. Percentage of Agree for Elements of Implementation of PPSMI at UKM 
No  Elements 
Percentage of Agree (%) 
FPEND FST FTSM FKAB Overall 
F5 Students would prefer if  the TnL Science and 
Mathematics conducted in two language (Malay & 
English) 
68.9  74.7 53.3 45.6  65.0 
F6 Teaching in English during the lecture cause 
students' result to decline 
25.2 25.4 18.5 24.6 23.8 
F7 Teaching in English during tutorials cause students' 
results to decline 
33.0 22.2 17.4 21.1 23.6 
F8 Teaching Science & Mathematics in English 
are  more effective 
44.7 53.8  70.7  80.7  58.7  
9c Implementation of PPSMI at UKM is suitable 43.6 55.5 73.6 73.2 58.8 
4.   Conclusion 
The purpose of this study was to investigate the perception and inclination of UKM students on the usage of 
English Language as the main language in acquiring knowledge specifically in Mathematics and Science courses. 
The results of the analysis showed that in general, students from all faculties agreed that the usage of English 
Language is effective for acquiring and mastering knowledge in Science and Mathematics subjects. This includes 
understanding the syllabus, formulae and terminologies as well as when doing assignments and examinations. The 
students also agreed that through English Language, it has sparked their interest to explore the Mathematics and 
Science fields further. Comparison between faculties showed that the engineering faculty has the highest score while 
the lowest score is from the Education Faculty. 
Looking at the scores in details, it can be seen that although in general the students agree on the usage of English 
Language as the main language for the Mathematics and Science courses, their level of agreement is only at Low to 
Medium rank. This may indicate that, although the students accept the English language as the medium of 
instruction in learning the subjects, however the Malay language is still being preferred to be the main language 
when learning these related courses. In other words, the Malay language should be reinstated as the medium for 
delivering and learning the Mathematics and Science courses.  
The results from this study implicate there were positive outlooks from the students towards the importance of 
both languages as medium of instruction in their education process. Hence, steps must be taken to encourage the use 
of English while strengthening the status of the Malay Language to derive the benefits from both languages for 
students to compete and excel globally. 
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